
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
43

7 
53

8
A

1
*EP001437538A1*
(11) EP 1 437 538 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
14.07.2004 Bulletin 2004/29

(21) Application number: 03028478.0

(22) Date of filing: 12.12.2003

(51) Int Cl.7: F16K 1/30

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 07.01.2003 GB 0300218

(71) Applicant: Honeywell Normalair-Garrett
(Holdings) Limited
Yeovil, Somerset BA20 2YD (GB)

(72) Inventors:
• Phillips, Robert John

Devon, EX14 3RB (GB)
• Oborne, Terence

Somerset, BA21 4PG (GB)

(74) Representative: Lucking, David John et al
FORRESTER & BOEHMERT
Pettenkoferstrasse 20-22
80336 München (DE)

(54) Gas bottle assembly

(57) A gas bottle assembly 10 includes a container
11 for containing a pressurised gas, and an operating
head 12, the operating head 12 including a valve mem-
ber 36 which in the absence of any demand for the gas,
is positioned close to a valve seat 15 such as to permit
only a minimal flow of gas from the container 11 past the
valve seat, and an actuator 38 moveable to move the
valve member 36 away from the valve seat 15 thereby
to permit a greater flow of gas past the valve seat 15, to
an outlet 17 for use, and wherein the actuator 38 in-
cludes a plunger 37 with which the valve member 36 is
integral or to which the valve member 36 is affixed, and
the actuator 38 includes a piston part 40 which is mov-
able in a piston chamber 41 in one direction in response
an actuator spring 42 acting at a first side of the piston
part 40, to move the valve member 36 away from the
seat 15, and in an opposite direction in response to a
combination of gas pressure and a valve return spring
50 which is located in the piston chamber 41 at a second
opposite side of the piston part 40 to the actuator spring
42.
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Description

[0001] This invention relates to a gas bottle assembly
which includes a container for containing a pressurised
gas such as oxygen, and an operating head.
[0002] A gas bottle assembly is known in which the
operating head includes a valve member which in the
absence of any demand for the gas, is positioned close
to a valve seat such as to permit only a minimal flow of
gas from the container past the valve seat. In the event
of a demand for the gas, an actuator is moved by an
actuating spring to act upon the valve member to cause
the valve member to move away from the valve seat,
thereby to permit a greater flow of gas, past the valve
seat, to an outlet for use.
[0003] When there is no demand for gas, the effect of
the actuating spring is counteracted by the pressure of
the minimal gas flow acting on a diaphragm, and also a
valve spring which acts on the valve member, to main-
tain the valve member close to the valve seat. When
there is a demand for the gas, the gas pressure on the
diaphragm is relieved by an amount depending upon the
demand and the actuator spring overcomes the effect
of the valve spring to move the valve member away from
the valve seat. When demand ceases again, the pres-
sure of the gas on the valve member, and the effect of
the valve spring, together act to move the valve member
back towards the valve seat to its close position.
[0004] In such an assembly, the valve spring is pro-
vided in a flow path for the gas from the container which
is not ideal, and also by virtue of the use of a diaphragm
on which the gas pressure acts to counteract the actu-
ator spring, the actuator may fluctuate in response to
fluctuations in the demand pressure. Particularly as the
valve member is a separate part to the actuator, fluctu-
ating actuator movements may result in the valve mem-
ber instability with respect to the valve seat.
[0005] Another problem with using a diaphragm with
a resilient, rubber or the like, part is the potential build
up of static electricity as the diaphragm operates.
[0006] According to the invention we provide a gas
bottle assembly according to claim 1.
[0007] Thus in the assembly of the invention the prob-
lems of the known assembly are overcome or reduced.
By providing an actuator with a piston part on which the
gas pressure acts, and an integral or affixed valve mem-
ber, instability of the valve member with respect to the
valve seat in response to demand pressure fluctuations
is negated. Also, positioning a valve return spring in the
piston chamber rather than in a gas flow path to the out-
let, provides a more desirable location as no diaphragm
is provided, there is no risk of static build up.
[0008] In one embodiment, the operating head in-
cludes a main passage which communicates with the
container, and an outlet passage with communicates
with the outlet, the main and outlet passages communi-
cating via the valve seat. Preferably the outlet passage
communicates with the piston chamber at the second

side of the piston part via a restricted passage or orifice,
so that the pressure in the outlet passage is communi-
cated to the second side of the piston.
[0009] According to a second aspect of the invention,
we provide an operating head for a gas bottle assembly
in accordance with the first aspect of the invention.
[0010] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings in
which:-

FIGURE 1 is a side cross sectional view through
part of a gas bottle assembly in accordance with the
invention;
FIGURE 1a is an enlarged view of part of the as-
sembly of figure 1 showing a valve member in one
position; and
FIGURE 1b is a view similar to that of figure 1a but
showing the valve member in an alternative posi-
tion.

[0011] Referring to the drawings, a gas bottle assem-
bly 10 includes a container 11 for pressurised gas, and
an operating head 12.
[0012] As is well known in the art, the container 11 is
typically made of metal and is in a generally cylindrical
shape able to contain gas at pressures of up to say, 1800
psi.
[0013] In this example the operating head 12 is inte-
gral with the container 11 but may be separate from and
secured to the container 11 as required.
[0014] The operating head 12 includes a main pas-
sage 14 which communicates via a valve seat 15 with
an outlet passage 16 which extends to an outlet 17
where there is a spring biased outlet valve 19. In this
example the outlet valve 19 is provided by a ball which
is spring biased into engagement with a valve seat. The
outlet 17 is adapted to be connected to a supply, e.g.
via a hose, for example via a self sealing quick connect-
ing coupling, or another union, when the ball 19 will be
moved away from its seat. Thus flow of gas from the
bottle assembly 10 can be controlled by a downstream
breathing regulator for example, where the gas is oxy-
gen and the assembly 10 is for providing a supply of
breathable gas, for example in an emergency situation.
For example the assembly 10 may be provided to supply
breathable gas in an aircraft in the event of an emergen-
cy de-pressurisation, a pilot ejecting (in which case the
assembly 10 would be provided in or on the ejected seat
or other ejected mechanism), or failure or malfunction
of another on-board breathable gas supply system.
However the invention may of course be applied to other
gas systems as desired.
[0015] The outlet passage 16 in this example extends
transversely to the main passage 14, with the outlet 17
at one end. At an opposite end of the outlet passage 16,
there is provided a low pressure relief valve 20, which
maintains the pressure in the outlet passage 16 below
a maximum threshold pressure, as is conventional.
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[0016] The operating head 12 further includes other
conventional features, such as an ancillary passage 25
which enables a pressure gauge 26 to indicate the gas
pressure in the container 11, and a safety over-pressure
valve 27 to be provided, shown here to be of the bursting
disc type, which prevents overfilling of the container 11
beyond its design capabilities, and a fill passage 29
which includes a high pressure charging valve 30 to en-
able the container 11 to be charged. Further as is con-
ventional there is provided a pressure transducer 31
which communicates with the main passage 14 to ena-
ble the gas pressure in the container 11 to be monitored
remotely and a warning signal to be issued in the event
that the pressure falls below a minimum threshold.
[0017] In accordance with the invention there is pro-
vided a valve member 36 which is moveable towards
and away from the valve seat 15 to control the flow of
gas from the container 11 past the valve seat 15 from
the main passage 14 into the outlet passage 16.
[0018] The valve member 36 is in this example is pro-
vided integrally with a plunger 37 of an actuator 38, but
the valve member 36 could be a separate component
affixed to the plunger 37 if desired. In each case, plunger
37 movement as hereinafter described positively moves
the valve member 36.
[0019] In figure 1a, the valve member 36 is shown in
a position close to the valve seat 15 to which the valve
member 36 is moved when there is no demand for gas;
in figure 1b the valve member 36 is shown moved away
from the valve seat 15 in a position to which the valve
member 36 typically will be moved when there is a de-
mand for gas.
[0020] The actuator 38 includes a piston part 40 which
is received for sliding in a piston chamber 41 of the op-
erating head 12. The plunger 37 is fixed to or integral
with the piston part 40 as desired, so that the piston part
40, plunger 37 and valve member 36 all move as one.
The plunger 37 thus extends from the piston part 40 in
the piston chamber 41, through an end wall 39 of the
piston chamber 41, through the valve seat 15 to the
valve member 36. A valve return spring 50 being a coil
spring, is provided in the piston chamber 41 and is car-
ried on the plunger 37 to act between the end wall 39
and the piston part 40.
[0021] At a first side of the piston part 40, there is pro-
vided an actuator spring 42 which urges the piston part
40 in a direction in the piston chamber 41 to move the
valve member 36 away from the valve seat 15 towards
the position shown in figure 1b. The actuator spring 42
is in this example a coil spring carried on an actuator
rod 43. The actuator rod 43 includes at one end, an op-
erating surface 44 which, in use, bears against the pis-
ton part 40 to urge the piston part 40 towards the end
wall 39, and at the opposite end, the actuator rod 43 has
an abutment surface 45. In normal use, the abutment
surface 45 is free to move with the actuator rod 43. How-
ever, there is provided an on/off switching mechanism
48 which includes a movable stop 47.

[0022] The stop 47 in this example is a cam which,
when the switching mechanism 48 is rotated on the out-
side of the operating head 12, engages beneath the
abutment surface 45 to move the actuator rod 43 to an
off condition in an upward direction as seen in the draw-
ings, away from the container 11, and hence to relieve
the effect of the actuator spring 42 to permit the piston
part 40 to move upwardly under the force of return spring
50, so that the valve member 36 is urged into sealing
engagement with the valve seat 15. The switching
mechanism 48 is moved to the off condition during
charging of the container 11 for example, or if the bottle
assembly 10 is removed from its environment e.g. for
maintenance purposes.
[0023] The switching mechanism 38 is rotated to bring
the cam stop 47 to the on condition shown in the draw-
ings to prime the assembly 10 ready for use, when the
assembly 10 is installed or otherwise when there is likely
to be a demand for the gas.
[0024] When the assembly 10 is primed, when there
is no demand for gas, there will be no flow of gas along
the outlet passage 16 to the outlet 17. The pressure of
gas in the container 11 will act on the valve member 36
to move the valve member 36 towards the figure 1a po-
sition close to the valve seat 15 but even with the as-
sistance of the valve return spring 50, the valve member
36 will not be in sealing engagement with the valve seat
15 due to the effect of the actuator spring 42. The pres-
sure of the gas in the container 11 will thus be commu-
nicated into the outlet passage 16. It can be seen that
there is a small orifice or passage 49, extending be-
tween the outlet passage 16 and the piston chamber 41
at the second side of the piston part 40. This outlet pas-
sage 16 pressure and the effect of the valve return
spring 50 provided in the piston chamber 41 at the sec-
ond side of the piston part 40 will maintain the valve
member 36 in the figure 1a position close to the valve
seat 15 in opposition to the actuator spring 42.
[0025] However when there is any demand for gas,
for example from a downstream breathing regulator, gas
will flow from the outlet passage 16 to the outlet 17 re-
sulting in a relieving of pressure in the outlet passage
16. Because the actuator spring 42 is stronger than the
valve return spring 50, the actuator 38 will thus move
the valve member 36 positively away from the valve seat
15 by an amount depending on the reduction in pressure
in the outlet passage 16 caused by the demand.
[0026] Thus gas may more freely flow from the con-
tainer 11, via the main passage 14 into the outlet pas-
sage 16 according to the demand.
[0027] If demand again ceases, the pressure in the
outlet passage 16 will again build, so that the combined
effect of that pressure communicated to the second side
of the piston part 40 via the orifice 49 and the effect of
the valve spring 50, will move the actuator 38, and hence
the valve member 36 back towards the valve seat 15,
until it reaches the position illustrated in figure 1a again.
[0028] Particularly where the assembly 10 is intended
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for use in positions where the on/off condition of the on/
off mechanism 38 cannot be observed, a microswitch
60 may be provided to provide an indication remotely of
the on/off condition. Thus in figure 1 there is shown an
electrical connector 61 for such a microswitch 60 which
may be a common or separate connector to an electrical
connector 62 provided for the pressure transducer 31
where provided.
[0029] As indicated in the figures, a filter 70 may be
provided in the main passage 14 to filter any entrained
particles in the gas prior to supplying the gas. This is
particularly where the assembly 10 is for supplying
breathable gas.
[0030] Various modifications may be provided without
departing from the scope of the invention. For example
the main 14 and outlet 16 passages need not be gener-
ally perpendicular as illustrated. The valve member 36
and valve seat 15 are each shown to be of frusto-conical
configuration but may of any other desired configuration
provided that the valve member 36 and seat 15 can con-
trol the flow of gas past the valve seat 15 as described.
[0031] The actuator 38 need not be of the configura-
tion shown, but may be modified as required, provided
that the actuator 38 includes a piston part 40 which
moves in a piston chamber 41 in response to the actu-
ator spring 42 in one direction and the combined efforts
of the gas pressure and valve spring 50 in an opposite
direction positively to move the valve member 36.
[0032] In the embodiment shown in the drawings, to
permit a minimal flow of gas past the valve seat 15, the
valve member 36 is positioned close to but not in sealing
engagement with the valve seat 15. In another example,
a minimal flow of gas may be permitted past the valve
seat 15 when there is no demand, through a small orifice
in the valve member 36 or otherwise, although the ar-
rangement shown is preferred as such flow can be
stemmed altogether when required by operating the
stop 47 as described above.
[0033] As shown in the drawings, the valve member
36 and valve seat 15 are each of generally frusto-conical
configuration, but in another example, one or both of
these may be of an alternative configuration, whilst per-
mitting metering of the gas from the container 11, past
the valve seat 15.
[0034] It can be seen in figure 1 that there is a small
opening 46 for gas from the operating head 12, which
otherwise could be trapped in the operating head 12 and
resist piston part 40 movement against the actuator
spring 42.
[0035] Instead of such opening 46, the upper end of
the operating head 12, as seen in the drawings could
be open, and/or one or more other gas escape opening
(s) may be provided.
[0036] The features disclosed in the foregoing de-
scription, or the following claims, or the accompanying
drawings, expressed in their specific forms or in terms
of a means for performing the disclosed function, or a
method or process for attaining the disclosed result, as

appropriate, may, separately, or in any combination of
such features, be utilised for realising the invention in
diverse forms thereof.

Claims

1. A gas bottle assembly (10) including a container
(11) for containing a pressurised gas, and an oper-
ating head (12), the operating head (12) including
a valve member (36) which in the absence of any
demand for the gas, is positioned close to a valve
seat (15) such as to permit only a minimal flow of
gas from the container (11) past the valve seat (15),
and an actuator (38) moveable to move the valve
member (36) away from the valve seat (15) thereby
to permit a greater flow of gas, past the valve seat
(15), to an outlet (17) for use, and wherein the ac-
tuator (38) includes a plunger (37) with which the
valve member (36) is integral or to which the valve
member (36) is affixed, and the actuator (38) in-
cludes a piston part (40) which is movable in a pis-
ton chamber (41) in one direction in response an
actuator spring (42) acting at a first side of the piston
part (40), to move the valve member (36) away from
the valve seat (15), and in an opposite direction in
response to a combination of gas pressure and a
valve return spring (50) which is located in the pis-
ton chamber (41) at a second opposite side of the
piston part (40) to the actuator spring (42).

2. An assembly according to claim 1 characterised in
that the operating head (12) includes a main pas-
sage (14) which communicates with the container
(11), and an outlet passage (16) with communicates
with the outlet (17), the main (14) and outlet (16)
passages communicating via the valve seat (15).

3. An assembly according to claim 2 characterised in
that the outlet passage (17) communicates with the
piston chamber (41) at the second side of the piston
part (40) via a restricted passage or orifice (49), so
that the pressure in the outlet passage (16) is com-
municated to the second side of the piston (40).

4. An assembly according to any one of the preceding
claims characterised in that the valve member
(36) is generally frusto-conical in configuration.

5. An assembly according to any one of the preceding
claims characterised in that the plunger (37) ex-
tends from the piston part (40) in the piston chamber
(41), through an end wall of the piston chamber
(41), through the valve seat (15) to the valve mem-
ber (36), and the valve return spring (50) is a coil
spring carried on the plunger (37) and acting be-
tween the end wall of the piston chamber (41) and
the piston part (40).
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6. An assembly according to any one of the preceding
claims characterised in that to permit a minimal
flow of gas past the valve seat (15), the valve mem-
ber (36) is positioned close to but not in sealing en-
gagement with the valve seat.

7. An operating head (12) for a gas bottle assembly
(10) according to any one of the preceding claims.
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